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The volume of these procedures has arisen since 2004 [4] in several centers. However, no guidelines of RFA use in HNSCC exist and the related reports include encouraging results as well as treatment-related deaths, mainly caused by carotid artery rupture [4] [5] [6] . Thus, there is a clear call for widely accepted instructions including indications and contraindications for this treatment modality which would enable quality assurance guidelines. The present paper proposes device-, patient-and tumor-related contraindications for RFA in HNSCC.
Device-related contraindications
RFA with monopolar generators is contraindicated in patients with cardiac pacemakers or other nerve pacing devices as the generators can cause unwanted physiological effects. In addition, some treatment wands lack a complete protective shelf, which may cause problems to adjacent tissues along the ablation channel.
Patient-related contraindications
RFA is an attractive single modality choice due to its less invasive approach for this patient group with several comorbidities. However, difficult coagulopathies potentially increase the risk of adverse events. Treatment with acetylsalicylic acid is not a contraindication to RFA. It may be advisable to postpone the procedure in patients suffering Regardless of the advances in treatment modalities used in head and neck squamous cell carcinoma (HNSCC), some patients present with untreatable disease associated with significant impairment of their quality of life, and will be offered palliative management. Life expectancy even with the use of extensive treatment approaches is less than a year for this group of patients [1] . One alternative for these patients is the use of the mini-invasive radiofrequency ablation (RFA) [2] . RFA technique involves direct placement of a wand that distributes alternating current into the tumor mass. Intratumoral temperatures of up to 100 °C are created from an active infection. Inability of patients to lie on their back on CT/MRI table if imaging guidance is needed has to be taken into account. Clear palliation targets must be considered and assessment with a planned follow-up protocol is encouraged. Non compliance with the follow-up protocol is a relative contraindication.
Tumor-related contraindications
At present, RFA should not be considered as an alternative to potentially curative salvage treatment options in HNSCC. Unless the patient has excessive disease affecting his physiology, we do not think that excessive tumor burden, metastases involving more than one organ or diffuse metastasis contraindicate RFA with palliative intent. In fact, every invasive modality with no evidence of true effect may be contraindicated and futile. This aspect must be discussed separately in each HNSCC case when considering RFA with palliative intent. RFA may still give added value in relief of symptoms in this subgroup of patients. Tumors positioned deeply close to essential structures, such as nerves or major blood vessels, with difficulties in creating a controlled lesion are challenging and associated with a high risk of failure. RFA should be avoided if the tumor mass borders the carotid artery. Further research may provide information as to the maximal tolerable dose in terms of delivered energy close to the carotid artery [2] . Most HNSCCs are easily accessible with this minimally invasive technique, but administration of RFA should be avoided for tumors with poor access even with CT/MRI guidance or for situations with other unfavorable geometry.
Failure rates are expected to be higher during the learning curve phase of all units which begin to offer RFA for HNSCC. The procedure should only be performed by surgeons with adequate training. Strong collaboration with clinicians, anesthesiologists and radiologist through a multidisciplinary meeting is mandatory to discuss each case and to decide whether the tumor meets the selection criteria. The Clavien Classification for surgical complications should be used to standardize morbidity reporting [7] . Strategies increasing the uniformity and completeness of RFA-induced tumor destruction are needed. Different interventions can potentially overcome many of the current restrictions posed when performing RFA as a single modality treatment.
Continuous assessment of the use of RFA is necessary to guarantee its potential role in the armamentarium of palliative treatment modalities for head and neck surgical oncologists. A major concern is the proximity of critical structures in HNSCC including major vessels, cranial nerves, airway, esophagus and pharynx. Without doubt, there is also potential to increase the distress of a patient with this modality. Accordingly, there is a need for discussion concerning the contraindications for and reporting of complications of RFA in HNSCC.
